I perform textual analysis in a total of 13145 high frequency (intraday) news articles, 6536 of which are from the Dow Jones Newswires and 6609 from the Thomson Reuters Newswires. Selected articles are Euro-periphery (Portugal, Ireland, Italy, Greece, Spain) crisis-related articles which contain a number of keywords in their content and their title. News pessimism as a product of textual analysis sentiment affects stock returns negatively and volatility positively (an increase in pessimism is associated with lower stock prices and higher volatility). Media pessimism does not only affect the crisis-hit Euro-periphery countries but also European (Germany, France, UK, Switzerland) and overseas (US, Japan, China) stock markets. Stock markets can be very fast when "absorbing" the shocks of media pessimism. Even small time frames such as 5-minutes and 30-minutes can be enough for stock prices to be negatively affected by a higher media pessimism. The media (and especially newswires which release articles with extreme speeds and coverage) provide a channel through which "bad" news are instantaneously circulated and provide worldwide "shocks" to stock prices in extremely small time windows (even 5-minutes).
Introduction
The Euro-crisis has been at the centre of attention for the financial press since the Euro-crisis started, around the end of 2009. Thousands of news articles were written about the Euro-periphery countries (Portugal, Ireland, Italy, Greece, Spain), whose vulnerabilities led to bailout packages, either at the sovereign or the banking level. There has been fierce debate on whether these countries could make it or not, how bad their finances and how uncompetitive they were, whether they should part ways with the common currency area (Eurozone), and whether bad news about them might propagate and affect the rest of the European countries, causing a domino effect.
Previous research about Euro-crisis news and events (e.g. Arezki, Candelon, and Sy (2011) , Beetsma, Giuliodori, de Jong, and Widijanto (2013) , Mink and De Haan (2013) ) mainly dealt with the impact of official news announcements such as sovereign debt rating changes, using dummy variables to denote the occurrence of events, or arbitrarily defining events as "good" or "bad". Nevertheless, such specific announcements give at best a partial and at worst a biased view of the impact of information on market prices since they do not reflect all available information and in many cases they are anticipated by market participants. Classifying events manually is problematic because it depends entirely on the perceptions and beliefs of the researcher(s) who do the classification, while it also neglects the degree of negative (or positive, or uncertain) information, dealing only with the extreme parts of the sentiment spectrum, and completely ignoring all values in between. I attempt to shed light on the impact of the News Flow imbedded in newswires articles. Chouliaras and Grammatikos (2013) study the effect of news sentiment on the probability of extreme stock market returns on a daily basis. But a more high-frequency analysis is also important, especially nowadays that market participants make decisions in a much faster pace. Is a whole trading day necessary for markets to "absorb" the negative media content (pessimism), or are smaller time frames enough? According to the Kyle (1985) model, the speed with which information is incorporated into market prices is essential. The contributions of this article are the following: to the best of my knowledge, it is the first paper to study the high-frequency effects of the Euro-crisis using data with are timestamped up to milliseconds; I incorporate the two biggest international newswires (Thomson Reuters and Dow Jones) and I use a rather elaborate method to select articles relevant for the topic of the Euro-crisis under investigation; I examine the impact of News Flow about the peripheral countries on international intraday stock returns. This way I answer the question of whether after all the Euro-periphery financial sentiment does indeed significantly affect stock returns and volatility, a topic which lies at the centre of financial discussions and policy making since the advent of the Euro-crisis. Such an analysis also contributes to policy decision making, in the sense that huge amounts of money had to be disbursed by European Union countries (in the form of bailout packages) in the countries that found themselves in serious financial troubles. In case that news affect not only the countries in trouble, the contribution in the policy decision making has to do with the fact that apart from an action of solidarity, providing financial assistance was also an action that had to do with mitigating the risk of crisis transmission and panic in the financial markets.
I find that the News Flow about the financial crisis significantly affect not only the Euro-periphery but also international stock markets. The effect is not only limited in European Union countries, but also overseas financial markets are affected (USA, Japan, China). A higher negative (and pessimistic) content regarding the Euro-crisis is associated with lower stock returns even when considering a very small time frame (5 minutes and 30 minutes after the articles were released). My findings provide support for theoretical models such as De Long, Shleifer, Summers, and Waldmann (1990) which predict that low sentiment will generate downward price pressure. If one considers the media pessimism variables as a proxy of sentiment or risk aversion, one can interpret these findings in the context of a model such as Campbell, Grossman and Wang (1993) which state that changes in the level of risk aversion for a sufficient amount of investors can influence returns in the very short-term. Finally, in the spirit of Daniel, Hirshleifer, and Subrahmanyam (1998) , beliefs lead investors to overweight or underweight public signals which are interpreted to confirm or contradict their private information, causing fluctuations in asset returns. As in Shleifer and Summers (1990) , there can be incidents where investors are not fully rational and their demand for assets is affected by beliefs or sentiments. The central economic questions I am addressing are threefold: do articles about the crisis hit countries affect the perceived to be financially sound ones? Are the effects contained within Europe? Or do they affect countries geographically distant as well (US, China, Japan)? How fast are these effects?
Are multiple hours or days needed, or are small time frames such as 5 minutes and 30 minutes enough to start feeling the effects of these pessimistic articles? The theoretical models about noise traders, beliefs and sentiment provide an interesting framework to examine these questions.
The study of News Flow has become rather popular recently with the advances in the Data Mining and Sentiment Analysis techniques. The strong interest in this area has been demonstrated by the recent creation of companies and commercial products specialised in the production of financial sentiment (see e.g., RavenPack 1 and Thomson Reuters News Analytics 2 ). As far as the finance literature is concerned, the pioneering work of Tetlock (2007) uses textual analysis (based on the Harvard psychosocial dictionary) of a Wall Street Journal column, and associates the content of the articles with the Dow Jones returns, using vector auto regressions (VARs). He finds that media pessimism has predictive power on market returns, while reversion effects occur and extreme absolute values of pessimism predict higher trading volumes. Loughran and McDonald (2011) develop finance-oriented word lists by fine-tuning the Harvard dictionary, and correlate textual analysis variables with 10-Ks filing returns, trading volume, volatility and other characteristics. Chouliaras (2015b) finds that monthly portfolios based on the product of annual pessimism change and the previous period returns generate returns in excess of previous winners/losers., while Chouliaras (2015a) finds that 10-K pessimism negatively affects stock holdings after the filing. Other studies report evidence of predictive power of stock message boards and major financial columns on volatility, returns and volume (Antweiler and Frank (2004) , Chen, De, Hu, and Hwang (2013) ). The related literature also studies the effect of returns on media content Garcıa (2012) , the effect of media content on returns during recessions and expansions Garcia (2013)), while a high level of similarity in firm-specific news is found to provoke higher trading aggressiveness of individual investors (Tetlock (2011)). Boudoukh, Feldman, Kogan, and Richardson (2013) find that news that can be identified and classified in certain categories have a higher impact on stock markets than unidentified news. Another area of research has been the field of corporate earnings, where Tetlock, Saar-Tsechansky, and Macskassy (2008) find that a higher percentage of negative words in news about specific firms predicts lower quarterly earnings. Furthermore, textual analysis has been used for the study of initial public offerings (IPOs). Loughran and McDonald (2013) find that higher uncertainty in filings affect first-day returns and ex post volatility, Jegadeesh and Wu (2013) give different weights on words based on the market reactions that they caused and Li (2010) studies the effect of forward-looking statements in corporate filings on future earnings and liquidity.
Finally, Ahern and Sosyura (2014) show evidence of firms manipulating media coverage to achieve better stock prices during mergers and acquisitions negotiations.
Our study is related to Tetlock (2007) , Garcia (2013) , Garcıa (2012) and Chouliaras and Grammatikos (2013) as far as the analysis of News Flow is concerned. The main contributions to the previous literature are: first and foremost, I employ a database of 13145 articles from the two biggest international newswires (Dow Jones and Thomson Reuters), while none of the previous studies deals with the high frequency effects of news during the Euro-crisis. With the exception of Chouliaras and Grammatikos (2013) , the other studies typically examine only a column of a newspaper per day, while in this research paper the articles are released at any point during the 24 hours of a day. The fact that every article and every stock price is timestamped (at least on the level of minutes), I am able to "align" the time zone of every article and every stock price, making sure there is a causal link since, in this setting, articles precede stock prices. Furthermore, the selected articles have to do with multiple countries, while I also study their effects on multiple countries, while the previous literature typically studied the effects on one stock index. In addition, this research contributes to the policy debate, in the sense that it deals with the question of whether news about a group of vulnerable countries can affect financially "stronger" ones, and how fast this effect becomes visible.
Since it is well accepted that the most vulnerable eurozone countries -the Euro-periphery group-were the most badly hit by the Euro-crisis, our main interest is to study for the effect of Euro-periphery news sentiment to international stock markets.
The rest of this paper is organized as follows. Section 2 presents the data. Section 3 presents the model specification and I explain how I study the effect of News Sentiment in a cross-country setting.
Section 4 provides the empirical results. Section 5 concludes.
The Data
The financial data I employ come from Thomson Reuters Tick History (TRTH) 3 . I use data on stock indices for various European countries (Portugal, Ireland, Italy, Greece, Spain, Austria, Belgium, Finland, Germany, United Kingdom, Switzerland, Norway) but also overseas stock markets (US S&P, US Dow Jones, China, Japan, Brazil, Canada). The exact stock indexes used in this paper appear in Table 1: Insert Table 1 
The Methodology

Preprocessing the financial data
As far as the processing of the financial data is concerned, I create MySQL databases in order to be able to handle the huge amount of data. Furthermore, I process the data so as to keep one entry per minute. Specifically, I keep the first entry for every minute. Then, since I am working in 5-minute (and 30-minute) intervals, I keep one entry per five (and thirty) minutes. Since our news data are time-stamped in a minute basis, I first of all make sure both news data and financial data are in the same time zone. I bring all data in the Greenwich Mean Time (GMT) timezone. The news data were downloaded in a time zone of GMT+1, thus I subtract one hour from every news item. Some financial data are in GMT+2 (or for some countries from GMT-9 to GMT+9), and I subtract 2 hours from this news item, so that every time series is finally in a GMT timezone. Moreover, I make sure I have an aggregate news metric for every financial data point. Thus, if in the interval between two stock prices more than one news items were released, I calculate the average percentages of these news items, so that for every financial price there is one value for the respective articles that fall within this time interval. The table with the performed "time alignments" follows:
Insert Table 2 here After this time alignment is performed, every time series is brought to a common time zone (GMT).
Thus, I am able to proceed studying the 5-minute (and 30-minute) effect of media content on high frequency stock returns. After I perform this "time zone alignment" between news and stock markets (and bring every time series in a GMT time zone), I am able to start combining the news with the financial data. For a trader/investor, to read a news item, process it, place an order, and for this order to be executed and affect stock prices, a reasonable time frame is required. Thus, I keep prices every 5 minutes (and 30 minutes) . If between the 5-minutes (and 30-minutes) time intervals more than one stories are released, I calculate the average positive, negative and pessimism factors for each one of these items. If news items were released during non-operating hours, I "attach" these news to the next price available (i.e. the first price of the next trading day). In the era of algorithmic trading, some traders are even faster than that. For this reason, I repeat the analysis using 5-minute time intervals for stock prices, trying to examine even higher frequency dynamics.
News Flow
One can conjecture that changes in relevant information flows is one of the significant factors that affect stock prices. Obtaining usable indicators of information flows and their sentiment and relating them directly to the (extreme) market returns is the focus of this paper. This approach should provide interesting contributions to the relatively new strand in the finance literature that examines directly how information is assimilated by and affects market prices. For each country the relevant stories are obtained by a query searching for articles that include the name of the Euro-periphery country plus one of the following terms each time: crisis, debt, economy, deficit, default. For example, for Greece the articles were retrieved by searching for news stories containing any of the terms:
• "greek crisis"
• "greek debt"
• "greek economy"
• "greek deficit"
• "greek default"
The same applies to all five Euro-periphery countries. The importance of these search terms is straightforward: An article that contains the term Greek crisis is related (with a high probability) to the crisis in Greece. "Greek debt" is relevant since the european crisis is also a debt crisis. The search term "greek economy" is included in order to capture the stories about the nation economy. The "greek deficit" component is included since a lot of discussion is made around the deficits of the countries and the deficit is obviously one of the main factors to assess the financial performance of a nation.
Finally, the "greek default" component captures the sovereign default risk debate, since the fear of countries defaulting elevated at various time points during the crisis.
Preprocessing the news data
As a first step I exclude duplicate articles that can reach very high numbers. Especially in newswires (Dow Jones Newswires and Thomson Reuters), it is very common that the same (or highly similar) pieces of information are redistributed, even up to ten times or more. This can cause problems since there is the possibility that a small number of articles dominates the sample, simply because it is being delivered multiple times, with none (or insignificant) changes. Many times the same information is published in these editions, even with different dates, since the time zone differences can be quite significant. Thus, since I want to study the unique impact of information at the day it was first released, I keep the article published first and discard all duplicates after the distribution of the first story. 7
Keywords in titles as a determinant of news items relevance
Another issue of concern has to do with the fact that news items that contain a set of keywords, do not necessarily concern only this topic. This is true especially for newswires. Very often multiple pieces of information are released through newswires in the same news item, covering multiple topics, each one of them occupying no more than a few lines of the overall news item. To deal with this problem, I select only items that contain one or more of a set of keywords in their title. The title is signalling the content of the article. Thus, I expect articles that contain one or more of these keywords in the title, to be of higher relevance to our topic, than selecting all articles that contain one or more keywords in the text, but may refer to many other topics as well. The title keywords for Greece are the following: "greece", "greece's", "greek", "greeks", "hellas", "hellenic". Similar keywords are used for the other four Euro-periphery countries. After these preprocessing steps are applied, the news sources and the total number of news items appear in Table 3 , having a total of 13145 news articles passing the filters:
Insert Table 3 here I notice that most of the stories concern Greece: Out of 13145, a total of 8128 concern the greek crisis. This is well understood since Greece is the country that was most badly hurt, and naturally the financial press took a great interest in covering events concerning the greek financial troubles as they evolved through time. After Greece, the most articles were about Spain (1822), followed by Ireland (1319), Italy (1268) and finally, Portugal (608) . Surprisingly, the overall number of articles released from Reuters and Dow Jones are very close to each other (6609 and 6536 respectively). This is an indicator that more or less these two newswires covered in a similar fashion (in terms of the number of stories) the Euro-crisis, and are also an indicator that our keyword filters and not biased in terms of selecting stories from the one versus the other newswire.
The graphical plot of the number of articles during each time period is shown in Figure 1 :
Insert Figure 1 here Naturally, the number of stories is not constant through times, as the Euro-crisis "escalates" and "calms down" throughout various points in time. One can see "spikes" in terms of the number of stories. At least in four or five points a much higher number of articles are released: the biggest is on May 2010 (when the Greek bailout was announced) with a maximum of 140 articles released in one single day. This number is very high given the fact that I already performed two series of filtering for the articles (both for the content and the titles of the stories -only the title filtering removes more than half of the stories, while the duplicate filter also removes around half of the remaining articles, thus in this day actually more than 500 crisis-related stories were released, a factor indicating the extremely high interest the Euro-crisis drew in the financial press). Another spike occurs around July 2011, an important period given the Euro-summit which took place in 22 July 2011 to guarantee a new bailout plan for Greece 8 . Another spike occurs around March 2012, when the new bailout of Greece was finally granted 9 . Finally, another spike occurs at November 2012, when Eurozone ministers agreed to cut the Greek debt by another 40 billion euros and to release 44 billions in bailout money and aid 10 .
Textual Analysis
As a next step, using textual analysis, based on the Loughran and McDonald (2011) dictionary 11 , I measure the positive media content as in Garcıa (2012) and Garcia (2013) :
, calculated as the percentage of positive words over the total number of words of every article. The symbol g i stands for the number of positive words in the article, and w i stands for the total number of words in the article. I do the same for the negative words, obtaining the negative media content as B t = i bt wt , with b i denoting the negative words in the article. Thus, I obtain the Pessimism of article i:
The Pessimism is calculated for every article. If more than one stories are released between two financial prices (30 minute and 5 minute intervals), I also calculate the Average Pessimism from all the articles that fall in this interval. Another metric I use is the News Count (N t ): This is the total number of articles released between two financial prices (5 minute and 30 minute intervals) regarding any of the queries I am interested in.
The summary statistics for the media content (positive, negative, pessimism) and the stock markets appear in Table 4 :
Insert Table 4 here I see that stock markets have mean returns of 0 (normal since I am talking about 5-minute and 30-minute returns), while the media have positive means (3.2% for the negative, 0.7% for the positive and 2.4% for the pessimism media content). In order to see how the algorithm works, some selected articles appear in Tables 5, 6 , 7, 8 and 9:
Insert Tables 5, 6 , 7, 8 and 9 here
For each of the five (5) Euro-periphery countries (Portugal, Ireland, Italy, Greece and Spain), two messages are shown: one from the Dow Jones Newswire and one from the Thomson Reuters Newswire.
As one can see, each of these articles contain one or more of the keywords in its title (Portuguese, Portugal, Irish, Italy, Greek, Spain, Spanish), as well as one or more of the crisis keywords in its content (Portuguese Default, Portugal Crisis, Irish Debt, Irish Crisis, Italian Economy, Greek Default, Spanish Economy). The underlined words are the keywords for the titles and the content. The words painted in red are words that appear in the "negative" word list, while green words belong in the "positive" word list. The articles I selected are among the most pessimistic articles for every country.
Thus, it is natural that most of the painted words are red. An example of an article that has more positive than negative words, appears in Table 10 :
Insert Table 10 here
Especially during a financial crisis, articles are mostly negative. On top of that, journalists may prefer to depict news using a dramatic language, which could draw readers' interest easier than "good news" would.
Empirical Findings
Effects on stock market returns
The model I employ the study the effect of the content of news in high frequency stock returns is the following:
where M t takes the value of:
• the positive (G t )
• the negative (B t )
• the pessimism (P t ) and
• the news count (N t )
of the previous 5-minute and 30-minute interval respectively. I am primarily interested in the sign, the coefficient and the statistical significance of the b 1 coefficient. I control for five lags of returns (i.e. five 5-minute and 30-minute lagged returns for every stock market) to deal with autocorrelation in the returns. The regressions I perform are robust, using the Huber-White sandwich estimators (Huber (1967 ), White (1980 ) to deal with autocorrelation, heteroskedasticity, heterogeneity and lack of normality.
The results of the robust regressions appear in Table 11 :
Insert Table 11 here results for these countries are qualitatively the same as the ones on the sample of countries presented on this paper. Columns four (4) to six (6) contain the results for four (4) of the European Union countries (Germany, France, Switzerland and the UK), while columns eight (8) to ten (10) contain the results for the overseas financial markets (US, Japan and China). The "pessimism" variable (1st row of the Table) is significant for all ten countries (at the 10% significance level for Germany, at the 5% level for France, UK, Switzerland, Italy and China), and at the 1% level for Portugal, Greece, US and Japan, and has a negative sign. The t-statistics are also quite high, ranging from -3.17 for Japan, to -1.70 for Germany. This means that a higher news pessimism is associated with lower stock prices 30 minutes later. In terms of magnitude, the coefficient is higher for Greece (-0.0194 with a t-stat of -2.99), followed by the United States (-0.0181 with a t-stat of -2.75), which means that a 1% increase in news pessimism, leads to stock prices which are lower by 0.0194% in the case of Greece, and 0.0181 in the case of the US (S&P 500 stock index). It is quite interesting that all three overseas markets are influenced by the Euro-periphery news (for China the coefficient is significant at the 5% level, while for Japan and the US S&P the coefficient is significant at the 1% level). The effect is not contained within the crisis-hit countries, not even within Europe, but it quickly expands to American and Asian stock markets, affecting them very fast.
As far as the "Positive" factor is concerned (2nd row of Panel A), the coefficients are significant for five (5) out of ten (10) countries: Portugal, Greece, Germany, France and Japan. In all these cases, the coefficient is positive, which means that a higher positive percentage in the news article leads to higher stock returns. For the "Negative" factor (line 3 of Panel A), the effect is significant in eight out of ten countries. I notice that the effects are stronger for the "Pessimism" factor (which is constructed as the difference between the Negative and the Positive factors). This indicates that indeed investors incorporate both the negative and the positive information that is embedded in articles, and process it according to whether there is more negative than positive information in every article.
The "Average Pessimism" (4th row of Panel A) is significant for six (6) out of ten (10) countries, with a negative sign. Once more, the "Pessimism" is less significant than the "Pessimism" factor, which provides evidence that investors are more affected by the pessimistic content of the last article, than by the average of the articles that fall within the last time interval (30-minutes in the case of Panel A). Finally, the "News Count" factor does not appear to be significant in this case, which means that high frequency stock returns are affected by the actual pessimism in the content of news articles, and not their number.
"Panel B" provides the results in an even higher frequency (5-minutes intervals). Studying both the 30-minute and the 5-minute intervals increases the strength of our results, since it both serves as a robustness check, but also it gives us a better indication of the speed of adjustment of prices to high frequency news. The "Pessimism" factor is significant for nine out of ten countries (only for the UK stock market is the coefficient not significant). It is quite interesting that markets react so fast to information: only five minutes are enough for stock markets to start experiencing losses, when pessimistic information is released through newswires. A comparison between the coefficients of 5-minutes versus the coefficients of 30-minutes reveals that the 30-minutes coefficients are significantly stronger:
for Portugal the coefficient starts from -0.00374 (and a t-stat of -2.84) to -0.00812 (and a t-stat of -2.99). This is 117% higher, for a time difference of 25 minutes. The difference of -0.00438 (-0.00812-(-0.00374)) becomes quite big if one takes into account the fact that these stock markets have aggregate capitalisations of hundreds of billions (trillions actually) Euros. Since both coefficients are negative, the findings indicate that prices fall within 5 minutes of the news release, and they fall even further 30 minutes after the news release. Accordingly, for Greece, the coefficient becomes higher (in absolute terms), from -0.00689 to -0.0194. There are two countries (Germany and Switzerland), for which the coefficients are more significant for the five minute intervals (significant at the 5% for Germany and 1%
for Switzerland) than the thirty minute intervals (10% for Germany and 5% for Switzerland). On the other hand, the coefficients are more significant for four (4) countries in the 30 minute intervals (Italy,
France at 5% and UK at 5%, US at 1%) versus the 5 minute intervals (Italy, France at 10%, insignificant for UK, 10% for US). The results show significant effects (in most of the cases) only 5 minutes after stories are released, which become much more severe 25 minutes later. One more, for the five minute intervals, the "Pessimism" factor is more significant than the individual "Positive" and "Negative" factors, once more more significant (in most cases) than the "Average Pessimism" factor (for example, a coefficient of -0.00689 with a t-stat of -3.11 for Greece for the Pessimism factor, versus a coefficient of -0.00522 and a t-stat of -2.58 for the Average Pessimism). This is not true for Japan, for which the coefficient of -0.0683 (t-stat of -2.48) is higher for the Average Pessimism than the Pessimism factor (coefficient of -0.0580 with a t-stat of -3.18). The t-stat is nevertheless higher for the Pessimism factor.
Effects on stock market volatility
Apart from stock returns, it is interesting to examine whether the content of high frequency news affect the volatility of stock markets. For this reason, I employ the following model:
where once more M t takes the value of the previously defined factors (Positive, Negative, Pessimism, Average Pessimism and News Count). I define volatility as the standard deviation of intraday stock returns.
The results appear in Table 12 :
Insert Table 12 here
Once more the results show a high number of significant coefficients. Once more, Panel A concerns 30-minute intervals, while Panel B concerns 5-minute intervals.
For the "Pessimism" factor, all ten coefficients are significant (in seven out of ten countries they are significant in the 1% level), and all coefficients are positive. This means that an increase in "Pessimism" increases the volatility of stock markets. for all ten stock markets, while an increase in the percentage of negative words and an increase in the "Average Pessimism" increases the volatility in nine out of ten stock markets. Once more, the "Pessimism" effect is stronger than the individual "Positive" and "Negative" factors. Finally, the "News Count" is significant in seven out of ten stock markets. "News Count" was found to be non significant as far as high frequency stock returns are concerned, but it appears to be significantly affecting the volatility of stock markets. In other words, although stock prices do not appear to fall in a high frequency manner because more stories are released, but they appear to become more volatile when more crisis-related stories appear on newswires.
One can see a similar story on Panel B, once more noticing that effects are stronger in the 30-minute intervals than the 5-minute intervals. It seems as it takes a bit of time (from 5-minutes to 30-minutes) for stock prices and stock volatility to process and assimilate the information embedded in news articles, with more pessimistic news leading to lower stock prices and higher volatility even 5-minutes after the news items are released, with the effects becoming much stronger 25 minutes later.
For example, the coefficient for the volatility of the Portuguese stock market (PSI 20) is 0.00126 for the 5-minute interval (t-statistic equal to 3.15), while it increases to 0.00343 (t-statistic equal to 2.81) 25 minutes later. This is an increase 172% in only 25 minutes. In all ten countries in our sample, the coefficient of "Pessimism" is higher in the 30-minutes intervals than the 5-minute intervals. One can claim that, as is the case with stock returns, the effect which starts 5 minutes after the news article is released, further builds on and becomes more significant 25 minutes later. The "News Count" factor is significant in five out of ten countries for the 5-minute intervals, while it is significant in seven out of ten stock markets for the 30-minute intervals.
The impact of repeat articles
In Section 3.3, I mentioned that I exclude duplicate (i.e. highly similar news articles). This is an option offered by Dow Jones Factiva, in case one wants to have articles appearing once in the overall sample. But, it could be that traders are triggered by repeated messages. Therefore, I provide a further check to study whether the number of highly similar messages indeed affects stock prices and volatility. For this purpose, I construct a new variable that picks up the repeats, and add this to the regression. The model thus becomes
The variable Repeat t capturing the number of similar messages that were released in the previous time interval (5-minutes or 30-minutes respectively, as in the previous analysis).
To calculate the similarity of articles, I compare the content of every story with articles released in the previous 30-minutes (or 5-minutes), using the Ratcliff/Obsershelp (Ratcliff and Metzener (1988)) pattern recognition algorithm which calculates the similarity of two strings. I define repeat articles using five different cutoff similarity percentages: articles that have a similarity ratio that is higher than 50%, 60%, 70%, 80% and 90% respectively. A visual inspection shows that stories that are 50%
or more similar to each other, are already quite similar.
The results appear in Table 13 :
Insert Table 13 here "Panel A" contains the results for the effect on stock returns, while "Panel B" contains the results for the effect on volatility. The effect on stock returns is virtually non-existent. The only exception is Greece, for stories that have a similarity between 50% and 70%, for which statistically significant coefficients appear (at the 5% and 10% levels). These coefficients indicate that a higher number of similar crisis stories negatively affects stock markets only in the case of Greece. The coefficient is rather small (-0.000140 with a t-statistic of -2.19). In Portugal, Italy, Germany and the US, the effect is insignificant. This indicates that discarding the repeated stories as explained in Section 3.3, does not significantly affect our results.
In "Panel B", I examine the effect of repeated stories on volatility using the following specification:
The results show statistically significant coefficients for four out of five countries, but in the opposite direction: Repeated stories tend to decrease volatility, not increase it, as was the case with pessimism in our previous findings. The only exception is, quite interestingly, Greece, for which an increase in the number of repeated stories does not affect volatility (which the exception of articles that are more than 90% similar, in which case there is an increase in volatility). For the other countries, coefficients are negative and significant (in most of the cases). One can interpreted this finding as repeat news resolving volatility (i.e. uncertainty in the markets). In any case, as these results show, discarding repeat news (and keeping only the first message from every series) does not affect our results.
Conclusion
Textual analysis is performed in a total of 13145 news articles in total, 6536 of which come from the Dow Jones Newswires and 6609 from Thomson Reuters. Selected articles are crisis-related stories which contain a number of keywords in their content and their title. News pessimism affects stock returns negatively and volatility positively (an increase in news pessimism is associated with lower stock prices and higher volatility). Media pessimism does not only affect the crisis-hit Euro-periphery countries (Portugal, Italy, Greece) but also European (Germany, France, UK, Switzerland) and overseas (US, China, Japan) stock markets. Stock markets can be very fast when "absorbing" the shocks of media pessimism. Even small time frames such as 5-minutes and 30-minutes can be enough for stock prices and volatility to be affected by a higher media pessimism. Euro-crisis related stories also affect markets which are very far away geographically, such as the United States, Japan and China. Indeed the significance of the Euro-crisis spans far across the "narrow" borders of the Euro-periphery countries, and even the borders of Europe, since markets all over the globe are affected on "real time" by high frequency stories released through newswires. Repeated stories do not seem to influence stock markets, while they seem to decrease volatility. GMT-5 Add five hours (+5) GMT Japan GMT+9 Subtract nine hours (-9) GMT China GMT+8 Subtract eight hours (-8) GMT Table 3 : Number of stories per country/source. Selected stories pass through two filters: first, for each country the story must include the name of the country plus any of the following keywords: crisis, debt, economy, deficit, default. For example, for Greece the first filter selects the stories containing any of the terms: "greek crisis", "greek debt", "greek economy", "greek deficit", "greek default"; second, for each country, the story must contain in it's title a country keyword. For example, for Greece the second filter selects the stories that passed the first filter and that furthermore contain any of the following terms in the title: "greece", "greek", "greeks", "greece's", "hellas", "hellenic". The same applies to all five Euro-periphery countries. EURO GOVT-Portuguese default insurance costs rise-The cost of insuring against a Portuguese sovereign default rose on Monday following a constitutional court decision to reject some austerity measures, raising doubt over its ability to keep to a bailout programme. Five-year credit default swaps (CDS) on Portuguese government debt rose 17 basis points to 430 basis points, according to data monitor Markit. This means it costs $430,000 annually to buy $10 million of protection against a Portuguese default using a five-year CDS contract. Portugal's constitutional court on Friday rejected four out of nine contested austerity measures from this year's budget. ( Portugal Crisis Overshadows EU Summit To Seal Key Reforms -Portugal's political breakdown and disagreement over financing the region's bailout funds threaten to overshadow a key summit meeting of European Union leaders beginning Thursday. The two-day summit -the culmination of a string of meetings across the continent in recent weeks between leaders and finance officials -has been seen as a key chance for the region to turn its back on the debt crisis by embracing deep reforms. But political turmoil in Portugal has added a new stumbling block. Portugal's parliament late Wednesday rejected a new government austerity plan, moving Prime Minister Jose Socrates to submit his resignation and setting off a new phase in Europe's sovereign debt crisis. The failure to pass the measure threatened to push already-high government borrowing costs to unaffordable levels and force Lisbon to seek a bailout. That would make Portugal the third among the 17 nations that use the euro to apply for help from other members of the European Union and the International Monetary Fund. Greece and Ireland went first. Socrates' resignation forces President Anibal Cavaco Silva to consult with political parties over whether they are willing and able to form a new government. Socrates is expected to remain as caretaker prime minister once the president accepts his resignation. He will head to Brussels Thursday for the summit. Some senior euro-zone government officials now see a high probability that Portugal may have to apply for a bailout under the European Financial Stability Facility. "The big Euro-zone countries have been pressing Portugal to seek a bailout for a long time. It won't be long before it happens" one official told Dow Jones Newswires, adding that a bailout would likely be between EUR50 billion-EUR100 billion. The political crisis comes at a tricky time for Portugal. The country faces debt repayments of EUR4.23 billion ($6 billion) next month and has around EUR4 billion in cash reserves at present. For European leaders, the Portuguese crisis is both an untimely distraction as they try to seal the "comprehensive package" of reforms the March 24-25 summit was supposed to deliver. "I warn against a default and also against forced private sector involvement," ECB Executive Board member Juergen Stark told newspaper VDI Nachrichten. "A haircut as well as an insolvency of Greece would become even more expensive for European taxpayers than the path taken so far." He also said discussion over private sector involvement in Greece had served to slow the pace of reforms in the country, adding that hardly any progress had been made since the end of last year. In general, one should expect that the problems will last for several years even after the worst has passed, Stark said. (Reporting by Sakari Suoninen) 
where M t takes the value of, the positive (G t ), the negative (B t ), the pessimism (P t ) and the news count (N t ), of the previous 5-minute and 30-minute interval respectively, as defined in Section 3.5. I control for five lags of returns (i.e. five 5-minute and 30-minute lagged returns for every stock market) to deal with autocorrelation in the returns. The regressions I perform are robust, using the Huber-White sandwich estimators (Huber (1967 ), White (1980 ) to deal with autocorrelation, heteroskedasticity, heterogeneity and lack of normality.
(1) (2) (3) (4) (5) (6) (7) (8) c i R t−i where M t takes the value of, the positive (G t ), the negative (B t ), the pessimism (P t ) and the news count (N t ), of the previous 5-minute and 30-minute interval respectively, as defined in Section 3.5. II define volatility as the standard deviation of intraday stock returns.. control for five lags of returns (i.e. five 5-minute and 30-minute lagged returns for every stock market) to deal with autocorrelation in the returns. The regressions I perform are robust, using the Huber-White sandwich estimators (Huber (1967 ), White (1980 ) to deal with autocorrelation, heteroskedasticity, heterogeneity and lack of normality.
(1) (2) (3) (4) (5) (6) (7) (8) (1988)) pattern recognition algorithm which calculates the similarity of two strings. I define repeat articles using five different cutoff similarity percentages: articles that have a similarity ratio that is higher than 50%, 60%, 70%, 80% and 90% respectively. 
